THE MINERAL INDUSTRY OF

BRAZIL

By Alfredo C. Gurmendi

During 1995, Brazil produced bauxite, columbium,
gemdones, gold, iron ore, kaolin, manganese, tantalum, and
tin from world-class deposits and exported them to the global
marketplace. In Latin America, particularly within the
Southern Cone Common Market (MERCOSUR), Brazil
continued to be the leading producer of aluminum, cement,
ferroalloys, gold, iron ore, manganese, stedl, and tin. The
country continued with an ambitious petroleum exploration
program to expand reserves and reduce its dependence on ail
imports, which satisfied approximately 60% of its crude oil
requirements during 1995.

In 1995, Brazil a population of nearly 170 million and a
gross domestic product (GDP) of $677 billion.! GDP
growth decreased to 4.2% in 1995, compared to 5.7% in
1994. Foreign exchange resarves were about $52 billion. Its
tremendous identified and undiscovered natura resources
helped make it one of the most dynamic markets in the world,
ranking ninth in the global economy and constituting one-
third of the Latin American economy.

Brazil, the largest debtor Nation in the devel oping world,
according to J. P. Morgan, completed an agreement with its
creditor banks to reduce its $49-billion foreign debt with
lower interest rates and longer-term loans. This accord was
crucial to Brazil's efforts to liberalize further its economy,
atract more foreign investment, and stabilize prices. Brazil's
total debt burden, including loans from banks and from other
governments, amounted to $135 billion at yearend 1995.

The Government continued to utilize tight monetary policy
and high interest rates (29% for 1995) with the objective of
curbing inflation from the current 22% per year to 15%,
preventing price explosion and indicating, in part, a
successful "Plano Real." It is the Brazilian Government's
gtabilization plan introduced in mid-1994, which succeeded
in restraining Brazil's chronically high inflation (5,000% for
1993).

Government Policies and Programs

In 1995, the Brazilian Congress approved constitutional
amendments allowing the participation of the private sector
(domestic and foreign) via privatization, joint ventures, and
deregulating investment in the sectors of mining, petroleum
exploration, natural gas distribution, coastal and river
shipping, and telecommunications. Significant measures
were undertaken by the Brazilian Government; the maximum
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Brazilian tariff was set at 20%, compared to 42% in 1993
(the commonly applied tariff is 14%); the elimination of
governmentd red tape affecting trade; an Industrial Products
Tax, a Federd tax levied on most domestic and imported
manufactured products, was set between 0% and 15%; and
the alowance of 100% of equity ownership via privatization
and expatriation of profits. These actions were undertaken
by the Government to create a favorable and positive
environment to attract domestic and foreign investments
equaly.

Privatization of State-owned firms led to lower
employment levels and more efficiency. Since yearend 1991,
the State has sold 30 companies worth $5.25 hillion, mostly
in the chemical, fertilizer, and steel sectors. Another $13
billion is expected from the remaining 35 corporations of the
first phase of Brazil's privatization process. Sales of
Government minority holdings would provide an additional
$2.5 billion. The auctioning of the large State-owned
mining, telephone, and energy corporations could bring in an
additiond $25 hillion, bringing atota revenue of about $45
billion. Theredization of thisrevenue, however, would need
theremovd of dl trade barriers and a constitutiona ruling to
privatize Brazil's monopolies in the mining,
telecommunication, and energy sectors. The Brazilian
Congress was also considering to provide concessions for
public utilities as an alternative to privatization, and
construction and management of railroads, ports, and
hydroel ectric powerplants in joint ventures with the private
sector.

The Brazilian Congress supported the Government's
economic plan for sabilization "Plano Real," based on strict
control of the domestic deficit, issuance of a new currency,
stable foreign exchange rates, renegotiation of its foreign
debt on favorable terms, and reduction of tariffs. Also,
Brazil is reviewing its 1988 Constitution by both houses of
Congress, which emphasizes in creation of economic
opportunities for the private sector through privatization,
deregulation, and removal of impediments to competition.
The telecommunications and petroleum sectors were
condtitutionally mandated Federa monopolies.  The
Brazilian Congress, in 1995, approved congtitutional
amendments that will open these sectors to private
participation. The state-owned mining giant, Companhia
Vaedo Rio Doce (CVRD) is scheduled for its privatization
in early 1997. In the mining sector, restrictions to foreign



investments were removed in August 1995, which means that
foreign corporations are allowed to mine Brazil's minerds;
however, ramifications of the constitutional reviews are
unknown, which would depend on implementing legidlation
that had not yet been approved. Furthermore, the
concessions law aso passed in 1995 should create additiona
opportunities for the private sector in public utilities
previoudy reserved for the State. Today, the establishment
of joint ventures is a common practice in Brazil.

The country's mining industry appeared to be on the verge
of an investment boom in exploraion and mine development,
particularly in gold. The Government's aggressive economic
policies, Brazil's diversfied minerads endowment, and skilled
manpower base imulated areturn of the major international
mining companies to Brazil. Severd of them, which fled
Brazil after the promulgation of the 1988 Constitution, began
acquiring exploration properties and mining prospects,
particularly for gold. There were over 40 companies active in
Brazil that included: Barrick Gold and Newmont of the
United States, Placer Dome, INCO Limited, and TV X Gold
Inc. of Canada, Anglo-American and General Mining Union
Corp. Ltd. (GENCOR) of South Africa, Rio Tinto Zinc
Mineragdo Ltd. (RTZ) of the United Kingdom, and BHP
Mineras and Western Mining Company of Australia.

The four MERCOSUR nations, Argentina, Brazil,
Paraguay, and Uruguay implemented the MERCOSUR
common external tariff on January 1, 1995, which ranges
between 0% and 20% for minerds. When fully
implemented, the treaty would allow unrestricted movement
of labor, goods, and services among the four countries.
Already, MERCOSUR has had its impact on the Latin
intraregional trade, which has increased from $7 billion in
1983 to about $30 billion this year. Internal MERCOSUR
trade amounted to $15 billion and minera trade amounted to
$3.5 billion in 1995.

Environmental Issues

According to the National Environmental Council,
Conseho Nacional de Meio Ambiente, an environmental
license was required for all mining activities in Brazil. In
1986, Law No. 88351 established the National System for
the Environment, composed of representatives of the Federal,
State, and local governments and private foundations
involved in environmental protection and improvement.

The 1988 Condtitution, Article 225, stipulated that mining
operators reclaim areas environmentally degraded. Later
detailed legidation which was passed with a goa of
harmonizing mining activities with the environment, included
the Plan for Recovery of Degraded Areas and the
Environmental Control Plan. In February 1989, the
President of Brazil signed a decree prohibiting the use of
mercury and cyanide in the mining of gold unless approved
by Brazilian State environmental agencies. The States most
affected were those in the Pantanal and Amazon regions.
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Resolution 010 of December 6, 1990, dictated that all
mining operations required environmental licenses leading to
the granting of mineral rights by the National Department of
Minerd Production or Departamento Nacional da Producéo
Mineral (DNPM). As environmental problems increased,
antipollution measures were enacted to eliminate the sources
of pollutants and mitigate their effects on the environment.

Production

The total value of minerals produced in 1995 was about
$13 hillion, or dmost 2% of GDP. Crude oil and natural gas
amounted to amost $6 billion. Brazilian mineras
production increased approximately 3.1% over that of 1994,
caused mostly by aniron ore output increase of about 10.7%.
Increases aso were recorded in production of chromium,
17.4%; manganese, 13.8%; kaolin, 4.9%; and to a lesser
extent asbestos, phosphate, and zinc. Gold production
increased by dmost 3%, however, depletion of shallow gold
deposits and environmental constraints on garimpeiros
would affect future output. (See table 1.)

Trade

Brazil's trade balance decreased from a surplus of $10.5
billionin 1994 to adeficit of $3.1 billion in 1995. The total
vaue of exports was approximately $46.5 billion versus the
total value of imports of $49.6 billion. During 1995, Brazil
sold 13% of its exports to the other MERCOSUR members
and 8% to the other countries in South America. Brazilian
mineral imports were valued at $4.5 billion, while its total
exports were $2.8 hillion or about 1.2% below the 1994
minera exports. The negative trade balance in the mineras
sector for 1995 was heavily influenced by the vaue ($2.5
billion) of petroleum imports and the decrease in prices of
nonferrous metals. In addition to petroleum, other magjor
minera importswere coal, copper, lead, natural gas, potash,
sulfur, and zinc.

During 1995, Brazilian exports of stedl were 12.3 million
metric tons (Mt), down from 13.6 Mt in 1994. Exports of
steel, mostly semifinished products, were valued a $3.9
billion, an increase of about $200 million from 1994.
Importsof seel products amounted to about 193,900 metric
tons (t) at avalue of $211 million, representing an increase
from 177,900 t valued at $208 million in 1994.

Structure of the Mineral Industry

The mgjor portion of the mineral industry of Brazil was
partially or wholly owned by private Brazilian investors,
Brazilian corporations, and foreign companiesin 1995. The
few exceptions were the natural gas and petroleum industries,
which were 100% Government owned through Petréleo
Brasileiro, SA. (PETROBRAS). In 1995, PETROBRAS
comprised of four subsidiaries: (1) Petrobras Distribuidora,
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S.A., the petroleum products distribution company; (2)
Petrobras Quimica, S.A., the petrochemical company; (3)
Petrobras Internacional, SA. (BRASPETRO), the foreign
operating company; and (4) Petrobras Fertilizantes, S.A., the
agricultural fertilizer company. PETROBRAS is the
domestic operator. The Government privatized its steel
industry, beginning in 1991, when it sold 75% of the
common stock in Brazil's second largest steel mill, Usinas
Siderirgicas de Minas Gerais, S. A. (USIMINAS), to a
variety of stockholders for $1.2 hillion. The share auction
for Cia. Siderargica do Nordeste took place in 1991, and
Specidty sedmaker Agos Finos Piratini, S.A. was auctioned
in 1992. Additional mills were privatized: Cia. Siderlrgica
de Tubarao (CST), adab producer, in March 1992; Acos
Minas Gerais, SA. (ACOMINAS), a structural and rail
producer, in mid-1992; Cia. Siderargica Nacional (CSN),
Brazil's largest mill, the second half of 1992; and Cia
Sidertrgica Paulista (COSIPA), a carbon steel sheet and plate
producer, was sold the first half of 1993. CVRD, the huge
mining conglomerate, is 51% Government owned. There are
severa smaller companies engaged in the mineral industry
that are partialy or wholly Government owned.

The minerd indudry of Brazil is large by world standards.
In 1995, there were 42 cement companies operating 51
cement plants and 7 grinding plants with a clinker capacity
of 36.6 Mt and an utilization rate of 70%. In the same year,
there were 34 separate iron ore mining companies operating
80 mines.

Thefive mgor integrated steelworks (ACOMINAS, CSN,
COSIPA, CST, and USIMINAYS) produced about 17.5 Mt of
thetotd Brazilian steel production of 25.2 Mt during 1995.
CVRD produced about 62.6% of the iron ore. Mineragdo
Rio do Norte, SA. (MRN), which is mgjority privately
owned, produced approximately 75% of the total bauxite
production, which amounted to about 11.4 Mt. The five
major auminum smelters, al predominantly private
Brazilian or foreign owned, produced approximately 87% of
the primary auminum production of 1.18 Mt in 1995.

Brazil's total labor force was nearly 60 million in 1995.
Of thetotdl, services represented 42%; agriculture 31%; and
industry, 27%. The mineras sector comprised approximately
4% (650,000) of the industry total of 16 million. Thisdid
not include the 500,000 to 1 million garimpeiros (small-
scale independent miners) activein Brazil. Employment in
the mining sector continued its downward trend in 1995 as
Brazil's economy was affected by privatization, particularly
of the steel sector. (See table 2.)

Commodity Review
Metals
Alumina, Aluminum, and Bauxite.—In 1995, primary

aluminum production amounted to 1.18 Mt of metal, which
remained near at the same level as in 1994, and bauxite
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production increased by about 30%, from 8.67 Mt in 1994
to 11.4 Mt in 1995. Alumina production remained at the
same level of 1994, or 1.87 Mt.

CVRD congtructed a 1.1 million metric tons per year
(Mt/yr) duminarefinery near Paragominas, Para, to process
the bauxite from the 850-Mt deposit there. It is known asthe
Jabuti Project at a cost of $875 million and is scheduled to
enter into full production in 1997. The startup of Jabuti was
in October 1995, and produced 250,000 t of alumina. In
1995, the production capacity of primary aluminum was
1.224 Mt. About 25% of primary auminum was produced
by Albras-Aluminio Brasileiro S. A., a joint venture of
CVRD (51%) and Japan's Nippon Amazon Aluminum Corp.
(49%). ALCOA Mineracdo S.A. accounted for 24% of total
primary duminum output. Other producers included Billiton
Metais S.A. with 18.1%, Compahnia Brasileira de Aluminio
with 17.9%, Aluminio Pogos de Caldas S.A. with 10%, and
Vale do Rio Doce Aluminio SA. (ALUVALE) with 0.5%.
Valesul Aluminio, SA. a joint venture of ALUVALE
(49.7%), Billiton Metais (41.5%), and Companhia Forca e
Luz Cataguazes (8.8%), produced 92,600 t.

Mineracdo Rio do Norte, SA. (MRN), the world's third
largest bauxite producer and exporter, increased its
production during 1995 by about 17.8% to 8.6 Mt compared
with 7.3 Mt in 1994. MRN was planning to invest $80
millionto open a new mine with 800 Mt of bauixite reserves
in Trombetas, Para, in 1997, with a capacity of 2 Mt/yr; thus,
MRN'stotal bauxite production capacity will increase from
8 to 10 Mt/yr.

Reynolds Internacional do Brasil (Reynolds, 42.5%;
Bradesco Bank, 42.5%; and J. P. Morgan, 15%) is building
its third plant to produce additional 1.5 million aluminum
cans, reaching atotal capacity of 5.4 million cans per year.
Alto Brazil Mineracdo is ajoint venture of Alcoa Aluminio,
S.A. (60%) and Billiton Metais S.A. (40%) set up to mine
their bauxite deposit in the Amazon region. It proposed to
mine the Oriximina deposit near the Trombetas River and
MRN's bauxite mine in Para. When in operation, it will
supply the feed to the Alcoa Aluminio, S.A. refinery at Sdo
Luis, Maranhdo. The Brazilian exports of primary aluminum
was 800,654 t valued at about $1.5 billion.

Columbium (Niobium) and Tantalum.—Brazil was the
world's most significant producer and main supplier of
columbium to global markets. In 1995, Brazil produced
about 83% of the world'stotal with approximately 23,890 t
of Cb,0O; concentrate; 24,000 t of columbium alloys; and
1,000 t of columbium oxides. Brazil's most important
columbium plant [23,000 metric tons per year (t/yr) capacity]
was in Araxa, Minas Gerais, operated by the Brazilian
Metalurgy and Mining Co.-Cia. Brasileirade Metalurgiae
Mineracdo CBMM). CBMM is owned by Moreira Sales
Group of Brazil, 55%; and Molycorp Inc. of the U.SA.,
45%. CBMM accounted for approximately 80% of Brazil's
production capacity and supplied approximately 65% of the
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world demand for ferrocolumbium. Columbium also was
produced at the Chapadéo plant (3,000 t/yr capacity), in
Ouvidor, Goiés, owned by Mineracdo Catalao, a subsidiary
of Anglo American Group of South Africa.

Araxa and Catal@o contained 4.5 billion tons of pyrochlore
resarves by yearend. Early in the year, the Mining Resources
and Research Co. of Amazonas announced the discovery of
what may be the largest columbium-bearing deposit in the
world. It was found in the S50 Gabridl da Coxoeira,
Amazonas, and contains approximately 2.9 billion tons of
columbium ore.

Tantalum production in Brazil was 50 t in 1995. The
Araxa deposit, considered to be the world's largest and the
most economically viable ore body, contains columbite and
tantdite. Over the long run, the upward trend in production
forecast continued in response to increased world demand for
tantalum, but Brazil continued to import tantalum oxide and
metal products.

Copper.—Brazilian copper concentrate production
amounted to 49,000 t of metal in 1995, an increase of 23%
over that of 1994 production. Total primary copper meta
production amounted to 165,000 t, which was produced by
Caraiba Metais from the Caraiba deposit in Jaguari, Bahia
(89.9%), and the Brazilian Copper Co.'s operations in
Camaqud, Rio Grande do Sul (10.1%). Caraiba Metais was
acquired by the Paranapanema Group, headed by Previ of
"Banco do Brasil." CVRD and its partner, Mineragdo Morro
Velho, SA. (MMV), a company controlled by the South
African group Anglo American (50%) and the Brazilian
group Bozano Simonsen (50%), concluded feasibility studies
for the Salobo deposit in Carajés, Para, proving 1.2 hillion
tons of reserves having a grade of 0.84% copper with
associated gold, molybdenum, and silver. Production is
planned at the rate of 200,000 t/yr of refined copper over a
33-year life. The expected production of gold and silver is
about 8 t/yr and 27 t/yr, respectively. CVRD announced
plans to build a $345 million, 225,000-t/yr copper refinery
near its Salobo Mine. The estimated investment for this
operation will be $1.5 billion and it was expected to go on-
line sometime in 1998. This would make Brazil self-
sufficient in copper production.

Caopper-consuming companies in Brazil imported 159,562
t of copper in 1995. Exportswere 74,019 t, of which 59,229
t was primary metd; 14,557 t semifinished; and 239t wasin
other forms. 1n 1995, Brazil's metallic copper production
was used primarily in construction and in automobile
manufacturing. There aso was acopper trade balance deficit
of $166.6 million, the largest one among the nonferrous
metalsin Brazil.

Gold.—Gold production in 1995 was reported at 72 t,
which represented 42 t from mining companies and 30 t from
garimpos (cooperatives of garimpeiros.) The increase in
gold production from the non-garimpo sector was due to the
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favorable operations at CVRD's gold minesin Minas Gerais,
Bahia, and Parg, which produced 16.3t. The second largest
producer of gold in Brazil was Mineragdo Morro Vehlo S. A.
(MMV, owned by Anglo American and Bozano Simonsen)
with amost 12.3 t. Rio Paracatu Mineragdo, a British
concern (RTZ) associated with TVX Gold of Canada,
produced 5.5 t from its Paracatu Mine in Minas Gerais.

Sdo Bento Mineracdo, S.A. produced 3 t of gold at its
Santa Barbara Mine in east-central Minas Gerais State.
Gold was extracted by a combination of pressure oxidation
and bioleaching using the South African General Mining
Union Corp. Ltd.'s technology. Mineracdo Santa Elina
operated its S0 Vicenete Mine in Mato Grosso, producing
1.3t of gold. Thisminewill be expanded to produce about
10t of gold by the end of this decade.

Brazilian gold production could increase significantly in
the near future because of increased interest by domestic and
foreign investors in large unexplored areas having gold
minerdization. According to DNPM, more than 2,000 gold
deposits are known, mostly Precambrian vein deposits and
aluvia placers.

Iron and Steel.—Ferroalloys.—In 1995, ferroalloy
production decreased to 1,147,000 t from that of 1994
(1,344,0051). For the year, exports decreased from those of
1994 but reached 342,424 t. In 1995, Brazil was the third
largest ferroalloy producer in the world and the third largest
exporter. Apparent domestic consumption was approx-
imately 742,000 t.

Norway's Elkem A/S, one of the world's largest manganese
alloy producers, formed a joint venture with Brazil's
Prometal Produtos Metal Urgicos, S.A. to produce 500,000 t
of ferromanganese aloy during 1996. The project is in
Marabd, Para State, in which Elkem will hold a 40% share.
The manganese will come from a nearby Prometal Mine, and
theiron ore will come from the Cargjas Didtrict.

NovaEraSilicon S. A., where CVRD (49%) is associated
with Japanese capital: Mitsubishi (25.5%) and Kawasaki
Sed (25.5%), is building asilicon ferroalloy plant in Nova
Era, Minas Gerais State, with an installed capacity of 48,000
tlyr. About two-thirds of output will be exported, mainly to
Japan by early 1996.

Iron Ore.—Brazil's 1995 production of iron ore,
reportedly 186 Mt, increased by 10% over that of 1994's 168
Mt. About 80% of that production was from the six mgjor
mining companies, in order of descending output, CVRD
with 92.3 Mt; MineragOes Brasileiras Reunidas SA (MBR),
28 Mt; S.A. Mineracdo da Trindade (SAMITRI), 10.9 Mt;
Ferteco Minerag8o, SA., 9.7 Mt; and Samarco Mineracéo,
SA. (SAMARCO), 9.5 Mt.

The total iron ore exports for 1995 were about 131 Mt,
which represented an increase of almost 12% compared with
1994; total export revenues increased from $2.3 hillion in
1994 to $2.5 hillion in 1995. The Brazilian exports were

U.S. GEOLOGICAL SURVEY—MINERALS INFORMATION



shipped to 35 countries in 1995. The mgjor importers of
Brazilian iron ore were Japan (25%) and Germany (15%).
In 1995, the United States imported 8% of Brazil's total iron
oreexports. Thecommercia products sold were: sinter-feed
and pellet-feed, 70.3%; pellets, 21.4%; and lump ore, 8.3%.

CVRD started the construction of the Kobrasco pellet
plant, its seventh, which is ajoint venture with Pohan Iron
and Steel Co. (POSCO) of the Republic of Korea. The
facility is in the port of Tubar&o, Espirito Santo; CVRD-
POSCO plan to invest $200 million by yearend 1996 to
produce 4 Mt/yr of pellets. MBR, Brazil's second largest
iron ore producer, continued its long range plans to invest $1
billion during a 10-year period beginning in 1991. The
investment program is aimed at increasing reserves and
production. Thetarget isto increase output to 32 Mt/yr from
the present 23 Mt/yr by the end of the decade.

SAMARCO, controlled by BHP-Utah (49%) and
SAMITRI (51%), started the construction of its second pellet
plant a Ponta do Ubo in Espirito Santo, where annual
capacity was being increased from 5.5 Mt to 11 Mt at a cost
of $230 million.

Pig Iron.—Brazil produced 25.2 Mt of pig iron, which
was 5.4% higher than that of 1994, and exported 2.5 Mt
valued at $287 million; approximately one-third of the pig
iron traded in the world. The Brazilian environmental laws
stipulated that by 1995 a minimum of 50% of the charcod
used in pig iron production had to come from reforested areas
rather than the virgin forests. A maximum of 20% of the
charcoal usage was alowed to be purchased from third
parties. It also was dtipulated that the percentage of charcoa
used by the pig iron producers from their own reforestation
programs must reach 100% by 1997.

Steel.—Brazil's 1995 steel production totaled 25.1 Mt,
which decreased by 680,000 t in comparison to 1994,
placing the country eighth in world ranking. The magjor
recipients of Brazil's exports were Asia, 5 Mt; Latin
Ameica, 2 Mt; and the United States, 1.4 Mt. The Instituto
Brasileiro de Siderurgia (IBS) stressed that the Brazilian
steel industry no longer received subsidies or enjoyed tariff
protection that it once had and that the industry became more
efficient than ever because of the mgjor changesit has made
via privatization.

Privatization has fundamentaly changed the Brazilian steel
industry, both in efficiency and in reduced employment
levels. Vertical integration was evident as suppliers and
customers of the steel companies participated in the auctions.
For instance, CVRD acquired significant minority holdings
in CST, CSN, and USIMINAS. CVRD suppliediron oreto
these companies and continued providing them with railroad,
port, and shipping facilities.

After the Government's privatization program identified
Brazil's steel industry as one of the first sectors for auction,
viathe sock exchanges of Rio de Janeiro and S&o Paulo, the
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state-owned steel companies have been largely privatized.
The last companies sold during 1994-95 were COSIPA and
ACOMINAS. The decline in employment in the stedl
industry from 174,000 in 1989 to 102,300 in 1995 reflected,
in part, the effects of privatization and associated
downsizing. State-owned companies, expecting to be
privatized, reduced employment levelsin anticipation of the
process.

Manganese.—Brazilian production of manganese ore in
1995 was 2.39 Mt, which was 3% higher than that of 1994.
CVRD continued operating its high-grade manganese mine,
Igarapé Azul, in the Cargjas complex. It reported production
of 1.27 Mt, a large increase from 512,000 t in 1994.
Indistria e Comércio de Minério S. A. controlled by the
Caemi Mineracéo e Metdurgiagroup, was the second largest
Brazilian producer with 290,000 t. In 1995, other
manganese ore producers were: Mineracdo Buritirama, a
subsidiary of Prometd Produtos Metalurgicos S.A., 280,000
t; Urucum Mineracdo S.A., 210,000 t; Sociedade Mineirade
Mineracdo Ltda., controlled by CVRD, 150,000 t; and
SAMITRI, 10,000 t.

Tin.—In 1995, Brazil was the world's third largest tin
producer following Chinaand Indonesia. Tin production has
decreased from the peak of 50,200t in 1989 to 26,175t in
1994 and to 22,370t in 1995 . The reduction in Brazilian
output was attributed to the closing of some high-cost
operations, decrease in the ore grades, and the declinein tin
prices. In 1995, production cuts were made at the Pitinga
Minein Amazonas, operated by the world's largest tin firm,
Paranapanema, and a the garimpeiros’ Bom Futuro
operations in Ronddnia. Brazilian tin exports in 1995
declined to 10,190 t, much below the 20,185 t quota based
on Brazil's commitment with the Association of Tin
Producing Countries.

Paranapanema, S.A. Mineracao, Industria e Construcao,
Brazil's largest tin-mining company, reported that its tin
output was 10,150 t from its high-grade Pitinga Mine, with
byproducts of columbium, tantalum, zirconium, hafnium,
thorium, and cryolite, in order of importance. Garimpeiros
produced 5,200 t and continued smuggling tin ore to Bolivia
EmpresaBrasileirade Estanho, S.A., 49.7%; Paranapanema
and a pool of Brazilian tin mining companies, 50.3%)
produced 5,660 t from its Bom Futuro tin mine.

Industrial Minerals

Asbestos.—Economicaly significant asbestos deposits
were in Minagu, Goids. In 1995, Sociedade Anbénima
Mineracdo de Amianto (SAMA) produced 3.95 Mt of
chrysotile ore and 208,000 t of asbestos fiber, which was
8.3% higher than that of 1994 output (192,050 t). About
80% of Brazil's ashestos output was consumed in the
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manufacture of specialized cement products such as ceiling
tiles, protective screens, water and sewer pipes, water tanks,
and molded dectricd insulators. Other uses were in thermal
insulators, paper and cardboard, decorations, dabs,
insecticide, asphalt for highways and airport runways, and
the automobile industry.

Brazil exported about 35,000 t worth $29 million.
Exports went mainly, in order, of importance, to India,
Thailand, Japan, Nigeria, Angola, Mexico, Chile, Colombia,
Uruguay, Argenting, and Saudi Arabia  Domestic
consumption was increasing steadily in recent years. S80
Paulo was the country's largest consumer, followed by Parana
and Rio Grande do Sul. Asbestos mining and consumption
have been highly regulated in most industrialized nations,
forcing them to reduce both production and consumption.
Industry experts expected asbestos use in the industrial
nations to continue to decline through the turn of the century.
In contrast, the world's devel oping nations were expected to
greatly increase their collective asbestos consumption.

Brazilian ashestos reserves have been considered to be
adequate to meet demand in the short to medium term, while
SAMA was recently investing in an exploration program to
assure along term supply. In 1995, the average grade of ore
from the Cana Brava Mine in Minagu, Goiés, was 5.235%
and itsreserves, considering its fiber content only, was 5.86
Mt, which at a production rate of 200,000 t/yr represented a
29-year minelife.

Kaolin.—In 1995, Brazil produced about 1,000,000 t,
which was amost 5% higher than that of 1994. Caulim da
Amazdnia SA. (CADAM) continued operating its Adam
Minein Rio Jari, Amazonas, and accounted for about 62%
of the country's total output. Brazilian kaolin exports in
1995 amounted to 576,463 t valued at about $57 million; of
this total CADAM exported 82%, or about 473,000 t.

In Brazil, kaolin was mainly used in the paper and
ceramicsindudtries. To alesser degree, it was utilized in the
manufacture of rubber, plastics, pesticides, animal feed, food
supplements and pharmaceuticals, fertilizers, paint, and
many other applications. Brazil had 1.7 billion tons of
kaolin reserves, or about 14.2% of the world's total.

Cement.—In 1995, Brazil produced 25.5 million tons,
which was amost 2% higher than that of 1994's outpult.
Minas Gerais contributed 24%; S&o Paulo, 20%:; Paran3,
9%; Rio de Janeiro, 8%; and other states, 39%. The
domestic production of cement was expected to remain about
25 Mt/yr, unless dowdownsin civil construction are avoided
and investments in the sector are augmented.

Most of the exported cement, 150,000 t, went to the
MERCOSUR country members. Argentina imported 16%;
Paraguay, 32%; and Uruguay, 6%; the remainder was
exported to Boliviaand Peru, 32% and 7%, respectively.

Brazil imported about 260,000 t of cement from Greece,
56%; Venezuela, 11%; Cuba, 10%; Turkey, 8%; and aso
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from France, the United Kingdom, and the United States.

Graphite.—Historicaly, Brazil's beneficiated natural
graphite output had been centered in Minas Geras.
“Naciond de Gréfite Ltda (NGL)” mined natural graphitein
the municipalities of Pedra Azul, Itapecerica, and S&o
Francisco de Paula, which amounted to about 35,965 t
grading 14% of carbon in 1995. This mine output was
concentrated by NGL in products that ranged in grade from
61% to 99.5% carbon. Also in Minas Gerais in 1995
"Empresa de Mineracdo J. Mendes' produced 2,735 t of
graphite with an average grade of 14% that was sold,
domestically, after simple grinding.

There were three types of beneficiated products processed
by NGL in Itapecerica and Pedra Azul: lump graphite,
medium grained graphite, and graphite fines. In 1995,
Brazil's demand for natural flake type crystalline graphite
was met by Pedra Azul and Itapecerica beneficiation plants,
which had installed capacities of 30,000 t/yr and 4,500 t/yr,
respectively.

In 1995, about 370 t of graphite was imported, which was
valued at $237,000, and exports amounted to 3,693 t valued
at about $2.3 million.

Growth of the Brazilian apparent consumption of natural
graphite, during the 1980's and 1990's, indicates arelative
stability of the iron and steel sectors, which absorbed about
80% of the natural graphite consumed domesticaly. Other
consumers included: battery manufacturing, 6.5%;
refractories, 6%; paint and varnishes, 2%; and other
miscellaneous uses.  These trends were expected to continue
into the next decade because of the healthy Brazilian steel
industry.

Magnesite.—The most important magnesite mine in
Brazil was Pedra Preta Mine owned and operated by
“Magnesita SA. (MSA)” in the Eguas mountain region of
Brumado, Bahia, about 610 kilometers (km) from Salvador.
In 1995, MSA produced 282,000 t of magnesite of which
15,076 t valued at $21.9 million was exported.

In Brazil, there were about 630 Mt of measured and
indicated magnesite reserves with 180 Mt of magnesium
content by yearend. It was expected that in the next decade
MSA's beneficiation plant in Brumado, Bahia, and its
industrial complex in Contagem, Minas Gerais, where a
range of refractory materias are produced, should continue
operating.

Gemstones.—For many years, Brazil has been an
important world producer and exporter of gemstones. This
importance has gpplied in terms of volume as well as variety.
The large proportion of gemstones produced was mined by
garimpeiros. For this reason, gemstone reserves are
unknown, but Brazil appears to have high potential.

In 1995, the total value of gemstone (including diamond)
production was $117 million, which remained at the same
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level as that of 1994. Exports of uncut gemstones have
declined from $20.2 million in 1993 to $3.3 million in 1995
despite the removal of some export barriers.

Phosphate Rock.—Production of phosphate rock
concentrate amounted to 3.6 Mt, a decrease of 8.8% from the
previous year. Production was highly concentrated in four
mining companies, Fertilizantes Fosfatados, S.A.
(FOSFERTIL), 37%; Arafertil, S.A. (ARAFERTIL), 16%;
Goiasfertil, S.A. (GOIASFERTIL), 16%; and Copebrés
controlled by Mineragdo Morro Velho, a subsidiary of the
Anglo American Group, 13.5%, representing 82% of the
total domestic output. Copebréas began to build afertilizer
plant at 150,000 t/yr capacity near its Cataldo Mine in Goias,
which represents a freight reduction of $50 per ton of
phosphate rock. The reported domestic consumption was 4.4
Mt/yr.

Seventy-three percent of the phosphoric acid was used in
the fertilizer industry, 25% in the chemical industry, and the
rest in other uses. Theindustry has changed because of the
privatization process and elimination of trade barriers; the
Government has privatized ARAFERTIL, GOIASFERTIL,
and FOSFERTIL.

Quartz.—Telequartz Exp. Ltda. and others continued
producing quartz powder, which is an important constituent
in the production of optic fibers, crucibles, oscillators, solar
cells, wafers and integrated circuit packing, and ceramic
materials of exceptiona purity.

In 1995, Brazil produced 5,586 t valued at about $7.4
million, and continued to be the largest producer of quartz in
the world. Quartz exports were 5,549 t, valued at about
$10.7 million, and were shipped mostly to Japan, 45.9%; the
United Kingdom, 21.9%; Germany, 20.9%; Hong Kong,
7.8%; and others, 3.5%. Brazil is estimated to have 53 Mt
of reserves.

Other Industrial Minerals.—Potassium production in
1995 increased by 5.2% to 242,300 t compared with 1994
output. Brazil imported 44,000 t of potash in 1995, mainly
from Russia, 31.2%; Canada, 26.9%; Germany, 20%; and
Israel, 15.7%.

Mineral Fuels

According to the Brazilian Ministry of Mines and Energy,
the total amount of energy produced was 163.9 Mt of ail
equivalent in 1995. The primary sources, in order of
importance, were hydraulic energy, firewood, petroleum,
sugarcane bagasse, natural gas, steam coal, metallurgica
cod, and uranium. Imported energy sources were 61.1 Mt of
oil equivalent. Tota energy consumption was 178.2 Mt of
oil equivdent. Export, variations in inventory, non-utilized,
and reinjected energy totaled 9.6 Mt of oil equivalent. The
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transportation sector consumed 36.1 Mt of oil equivalent and
theindustrial sector 78.4 Mt of oil equivalent. Consumption,
in the mineral industry, by category and in order of
importance, was pig iron and stedl, 19.9 Mt of oil equivaent;
nonferrous and other metals, 10.2 Mt of oil equivaent;
cement, 3.2 Mt of ail equivalent; mining and pelletization, 3
Mt of oil equivdent; and ferrodloys, 3.1 Mt of oil
equivalent.

Coal.—The Brazilian coa industry is not a large
component of the minerals industry. Coal production is
concentrated in the southern States of Rio Grande do Sul,
57.6%; Santa Catarina, 39.8%; and Parana, 2.6%, with
minor production from Minas Gerais. Brazil's total
production of cod (run-of-mine) in 1995 was about 9.12 Mt,
which was transformed into 5.17 Mt of marketable product,
and remained at about the same level asthat of 1994. Cod
consumption at yearend reeched 15.7 Mt. Metallurgical coal
represented 67% of thistotal consumption and the remainder
was for power generation.

Most Brazilian cod is of lower quality than Colombian
coal. Tota Brazilian coa reserves were estimated at 23.7
billion tons. In 1995, imports of metalurgical coal
amounted to about 10.5 Mt. The main sources of imports
were the United States with 50%; Australia, 25%; Canada,
9%; and Poland, 7%. The remainder came from Colombia,
Germany, South Africa, and Venezuela. According to the
Brazilian Sted Indtitute, there were plansto invest $7 billion
in 5 yearsto expand sted production from 24.8 Mt to 32 Mt.
This expansion was based on imported metallurgical coal.

Natural Gas and Petroleum.—The gas pipeline linking
the Enchova platform in the offshore Campos Basin to
Macaé, Rio de Janeiro, has added 5-million-cubic-meter-per-
day of gasflow to the Rio de Janeiro and Sao Paulo markets.

BRASPETRO, the international operating subsidiary of
PETROBRAS, continued producing natural gas in the Gulf
of Mexico. The gas was recovered from the Frederick Field,
27 km off the Louisiana coast by Petrobras Américalnc., a
subsidiary of BRASPETRO.

In 1995, petroleum production averaged 719,904 barrels
per day, or 262.8 million barrels, while natura gas
production amounted to 22.8 million cubic meters. In 1995,
Brazil's imports of petroleum were 223.4 million barrels at
a cost of $3.5 hillion; of this total Saudi Arabia supplied
75% and the remainder was supplied by Algeria, Argentina,
Kuwait, Nigeria, and Venezuela.

Uranium.—Brazil contains the fifth largest uranium
reservesin the world. Reservesin 1995 amounted to about
163,000t of U0, and 92,000t of inferred reserves. Private
interests are permitted to participate in uranium exploration
and production in Brazil through state-owned joint ventures;
however, there is arestriction that no more than 20% of the
country's uranium reserves may be exported.



Reserves

In 1995, Brazil was among the world leaders in reserves of
the following mineral commaodities, by rank: columbium
(nicbium) (1); talc and pyrophyllite (3); bauxite (4); iron ore
(5); manganese (5); and tin (6). (See table 3.)

Infrastructure

In 1995, Brazil's railroads comprised 25,268 km of 1.000-
meters (m) gauge, 4,339 km of 1.600-m gauge, 74 km of
1.600- to 1.000-m gauge, 13 km of 0.760-m gauge, and
2,308 km €electrified; a total of 32,002 km. The country
contained atota of 1,448,000 km of roads: 48,000 km paved
and 1,400,000 km gravel and dirt. There was 50,000 km of
navigable inland waterways. The major shipping ports were
Belém, Manaus, Porto Alegre, Recife, Rio de Janeiro, Rio
Grande, Salvador, and Santos. Among the 271 ships were:
56 tankers, 15 chemical tankers, 10 liquefied natural gas, 14
combination ore and oil, 82 bulk, and 2 combination bulk
vessas. There were 2,000 km of crude petroleum pipelines,
3,804 km of refined petroleum product pipelines, and 1,095
km of natural gas pipelines. In 1994, Brazil's installed
electricd generating capacity was 52,865 megawatts. Tota
production of eectric power for the year was 202,280
gigawatt hours, which trandated into 1,340 kilowatt hours
per capita.

Power investment negotiations were underway between the
Brazilian Government and five companies, four of which
were foreign subsidiaries. The companies involved were
Alcan Aluminio do Brasil, S.A. (Canada), Alcoa Aluminio,
SA. (United States), Billiton Metais, SA. (Netherlands),
Dow Quimica, SA. (United States), and the Brazilian
company Camargo Corréa Industrial, S.AA. The proposal
submitted by the five companies was to build a 1,200-MW
dam on the Tocantins River on the border between Maranh&o
and Tocantins States. A Billiton spokesperson stated that the
dam construction would cost approximately $1 hillion and
that Billiton has pledged $350 million. The companies all
have been receiving eectricity from the Tucurui Dam on the
Tocantins River, but the demand has been increasing at such
argoid rate that the demand could exceed the supply in avery
few years. Another factor wasthe 10% subsidy on electricity
pricesthat expiresin the year 2004.

During the past severa years, the lack of funding has led
to a significant deterioration in the quality of Brazilian
highways. A recent World Bank study found that 28% of the
country's highwayswas in bad condition versus only 10% in
the early 1980's. Another study found that the lack of proper
maintenance of Brazilian roads added 10% to 15% to the
total transportation costs in the country.

A dudy by the IBS found that the loading of 1 ton of steel
at the Port of Santos cost $32.50. In comparison, the
average cogt of loading 1 ton of ged in Asian, European, and
U.S. ports was $4.50. At the Ports of Rio de Janeiro and
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Vitdria, the costs exceeded $10.00 per ton of steel.

The ports of Brazil were found to require heavy
investments in modernization and expansion. The
bottlenecks resulting from the lack of capacity were so great
that Brazilian importers paid amost $300 million in
penalties charged by ships that had to wait in line to be
unloaded.

Constran, S.A. Construcdo e Comércio of the Itamaraty
Group, of the private sector of Brazil, plans to construct
1,718 km of additional railroads linked to the existing
railroad system. The cost of the new system was projected to
be $2.5 billion. This addition will connect to the existing
system, which runs through Vitéria, Espirito Santo; Belo
Horizonte, Minas Gerais, Santos, S8o Paulo; and Chapadao
do Sul, Mato Grosso do Sul. The new railroad system will
run from Chapadao do Sul, Mato Grosso do Sul, to Cuiab,
Mato Grosso, and Santarem, Pard, branching from Cuiaba,
Mato Grosso, to Porto Velho, Rondbnia.

Outlook

Brazil established afavorable climate for potential foreign
investors by keeping inflation under control, reducing public
deficit along with improvements in its externa debt,
providing stable rules for capital repatriation and profit
remittances, reducing the tax burden, and recently reviewing
its 1988 Condtitution. Clearly, the flow of foreign capital
into the Brazilian economy would support continued
economic growth. A factor that may have a negative effect
over the longer term is the environment, especidly in the
Amazonrain forest. Much depends on what approaches are
used to protect the environment and to continue within a path
of sustainable development.

Brazil's new currency, the “Real,” introduced on July 1,
1994, curbed inflation from 50% per month by June 1994 to
about 2% at yearend and economic growth was about 4.2%.
Most sectors of the Brazilian economy recorded positive
growth during 1995, the mineral sector increased 3.1%, and
if that positive rate of economic growth is sustained into
1996 and beyond, the minerals sector, for instance, should
continue its recovery as the demand for minera exports and
steel intensive goods increase.

Brazil's economic plan for stabilization "Plano Redl," in
comparison to past plans, was based on constitutiona
reviews and privatization of state-owned companies to
increase capita flow into the country. There were no price
freezesand the“ Red Plan” relied solely on macroeconomics
to achieve its gods, and on dtrict control of the domestic
deficit, issuance of the “Real,” stable foreign exchange rates,
renegotiation of itsinternational debt on favorable terms, and
reduction of tariffs and nontariff barriers should position
Brazil for a brighter and better future.

Foreign direct investment into the Brazilian mining
industry appears to be enhancing exploration and mine
development ectivities, particularly in gold. Thisis because
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of Government's aggressive economic policies, Brazil's
diversified minerds endowment, skilled labor, and its
congtitutional reform that eliminated restrictions on foreign
investment in this sector, in particular. Therefore, these
policy changes are enhancing the prospects of nhew mining
projects and stimulating the return of mgjor international
mining companies to Brazil. Thistrend should continue as
several corporations are aready acquiring exploration
properties and mining prospects, particularly for gold, and
new investors are showing interest in the Brazilian mineral
industry.

Inthe mineral industries, the steel industry was privatized
and the petrochemicals and mining sectors are going towards
privatization. However, new projects in the petroleum sector
will be open up to joint ventures. The giant mining firm
CVRD, 51% Government and 49% private, is scheduled for
privatization in early 1997, but there is resistance in the
Brazilian Senate. According to the Institute of Brazilian
I ssues and the Fundacdo Getulio Vargas, Senators from the
north and the northeast of Brazil see CVRD as a large
regional development agency, and others, such as Senator
Vilson Kleinubing suggested that CVRD is going to be sold
to make new CVRDs. However, if this privatization is
implemented, CVRD will be able to expand investments and
production in several mine projectsin the near future.

Privatization of state-owned firms has led to lower
employment levels and greater efficiencies; as a result, the
Brazilian economy became more competitive in the global
economy.  Privatization of Government monopolies,
dismantling al trade barriers, and increased exports to the
world markets will continue to be important, allowing
continued inflow of fresh capital into the Brazilian economy.

Improvements and additional infrastructure will have a
direct bearing on Brazilian industries in the foreseeable
future.  The planned Ferronorte railroad system and
modernization of existing ports should augment Brazil's
ability toincreaseindudtrial production and competitiveness.
The sectors most likely to be affected are those that depend
most heavily on electricity and transportation facilities. The
aluminum, auto, steel, petrochemical, and pulp and paper
industries, which depend heavily on energy and on exports,
will benefit most from new and improved infrastructures.
Estimates indicate that the current Brazilian network will
require $4 billion investment over the next 10 years. Foreign
mgjority participation in direct mining operations and foreign
investment in new infrastructure have been barred by the
Brazilian Congtitution of 1988. However, the constitutional
amendment to eiminate the distinction between domestic and
foreign capital should eliminate these restrictions once fully
implemented.

As the barriers to foreign investments continue to fall,
foreign interests will increase, because Brazil is a country
with great mineral potential. The Amazon region aone is
considered to have possibilities for major undiscovered
minera deposits, as suggested by the large reserves of iron
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ore, manganese, bauxite, gold, and tin in Cargjas, Para,
already producing under CVRD.

Where necessary, v ues have been converted from Brazilian cruzeiros (Cz$)
to U.S. dollars at the rate of R$0.9725=US$1.00.

Major Sources of Information

Comissdo Nacional de Energia Nuclear
Rua General Severianao
90 Botéafogo-ZC-02
22290-Rio de Janeiro-RJ-Brasil

Companhia de Pesguisa de Recurso Minerais
Avenida Pasteur 404-Anexo, 2° Andar, PriaVermeha
22290-Rio de Janeiro-RJ-Brasil

Conselho de N&o-Ferrosos e de Siderurgia
Esplanados dos Ministerios-Bloco 6-5° Andar
70053-Brasilia-DF-Brasil

Conselho Nacional do Petroleo
SGAN-Q.603 Modulos J, | eH
70830-Brasilia-DF-Brasil

Ingtituto Brasileiro de Mineracéo
Avenida Afonso Pena, 3880 3°, 4° e 5° Andares
30000-Belo Horizonte-M G-Brasil

Departamento Nacional de Producdo Mineral
Ministério da Minas e Energia
SAN-Quadra 01-Bloco "B"
70040-Brasilia-DF-Brasil

Petréleo Brasileiro, S.A.
Avenida Republica do Chile, 65
20035-Rio de Janeiro-RJ-Brasil

Rio Doce Geoldgica e Mineragéo, SA.
Avenida President Wilson 11° Andar
22030-Rio de Janeiro-RJ-Brasil

Major Publications

American Consulate General, Rio de Janeiro: Periodic
economic and industrial outlook reporting.

American Embassy, Brasilia® Foreign Economic Trends
Report, annual.
Associagdo Brasileira dos Produtores de Ferroligas
(ABRAFE), Sao Paulo: ABRAFE Y earbook, annual.
Departamento Nacional da Producdo Minera, Brasilia
Anuario and Sumario Mineral, annual.

Fairchild Publications, New York: American Metal Market,
weekly.

Instituto Latinoamericano del Fierro y € Acero, Santiago:
Monthly and annual reports.

Latin American Mining Ing